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Abstract: Regional competitiveness can be improved by providing value-added 
services, such as transport and logistics services to both the local and global supply 
chains. Transport and logistics clusters have been shown to reduce trade 
transactions and to improve the efficiency of both local and international 
transactions. The aim of this study was to identify the sectors that comprise the 
transport and logistics cluster and to determine the cluster’s associated economy-
wide effects. Using a cross-sectional study design, location-specific competitive 
advantages and economic multipliers associated with the clustering of transport 
and logistics companies were computed for the North-West Province (NWP) in 
South Africa. Findings illustrate that the transport and logistics cluster comprises 
seven sectors that associate positively with upstream and downstream multipliers 
in various sectors within the region. Additionally, the sectors in the cluster are 
relatively integrated and have high interlinkages. The cluster has potential for 
higher levels of integration once the cluster is strengthened. In the context of South 
Africa, this implies that transport and logistics cluster optimisation has a knock on 
effect on various industries including tourism as shown elsewhere. This study offers 
a unique econometric approach to identify and quantify the effects of transport and 
logistics clusters on regional competitiveness and provides practitioners and policy 
makers with insights into alternative strategies to enhance regional 
competitiveness and growth.  
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INTRODUCTION 
Various factors contribute to country-level competitiveness. Substantial evidence 
exists on the successes of various strategies to attain global competitiveness. The success 
of East Asian economies such as Hong Kong, Taiwan and Korea, after World War II, is 
attributed to the promotion of trade (Balassa, 1978). Exporting promotes technological 
advancements leading to the development of technological capabilities and production 
efficiency as a result of the efficient allocation of resources (Awokuse, 2008). The 
manufacturing-led growth strategies propelled the economies of first world countries 
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such as the US, UK and, more recently, China. Other notable strategies are service 
innovation in the form of the provision of value-added services that improve the service 
offering of physical products as well as cluster formation to enhance cooperation and 
competitiveness (Sheffi, 2010; 2013). Regional competitiveness can be improved by 
providing high value-added services, such as transport and logistics services to both the 
local and global supply chains (Ahmad et al., 2017). Logistics is derived demand for 
transport and warehousing resulting from other activities such as the need to transport 
raw materials to production factories and the need for storage and distribution of finished 
goods to retail locations (Prause, 2010). Logistics clusters are geographic concentrations 
of transport and logistics service providers including transport carriers, warehouses, 
forwarders, third-party logistics service providers and companies with logistics-intensive 
operations (Hylton & Ross, 2018). These clusters also typically include the logistics 
operations of industrial firms such as the distribution centres of retailers and aftermarket 
parts suppliers (Sheffi, 2010; 2013). Despite the importance of transport and logistics 
clusters, there have been no studies investigating their potential contribution to the South 
African or North West Province’s (NWP) economies. Following the recommendations of 
Rivera et al. (2016) this study aims to identify the sectors that make up and that would 
benefit most from the transport and logistics clustering phenomenon. In addition, this 
study investigates the associated economy-wide effects of transport and logistics clusters 
on the NWP economy. 
 
LITERATURE REVIEW 
Transport and logistics clusters comprise transport services at the core of the 
cluster. Other sectors that make up the cluster include supporting industries (e.g. 
maintenance, legal, and information technology firms), critical institutions (e.g. 
manufacturing firms and wholesalers) and related industries (e.g. universities and other 
research institutions) (Sheffi, 2010; Lambourdiere et al., 2012). Transport and logistics 
clusters are classified in terms of scale (e.g. logistics villages in Germany, freight villages 
in Turkey, distribution parks in Japan); scope (e.g. urban distribution parks; regional or 
international clusters); by functions (e.g. free trade zones, bonded logistics parks or 
export processing zones); or by mode (e.g. airports, seaports, rail logistics parks, trucking 
logistics parks or hubs, or multi-modal parks) (Kasarda, 2008; Mangan et al., 2008; 
Sheffi, 2013b, 2016; Rivera et al., 2016). Some of the largest and most successful logistics 
clusters in the world are Memphis, Tennessee; Zaragoza, Spain; Rotterdam Port, Holland; 
Singapore Port area, Singapore; Panama Canal Zone, Panama; and Alliance in Fort 
Worth, Texas USA (Sheffi, 2013b). Schutjens and Stam (2003) found that business 
relationships between firms are localised in specific locations. Business relationships 
include cooperative relationships, sales relationships, supplier relationships, and 
outsourcing. Interaction between firms and institutions create supporting structures that 
link these institutionss, and allows firms to prosper sustainably (Rivera et al., 2016).  
Transport and logistics clusters can reduce transaction costs and improve the 
efficiency of both local and international trade. This is attributed to cooperation and 
collaboration between transport and logistics service providers located in close proximity 
(Cruijssen et al., 2010; Ergun et al., 2007; Sheffi, 2010; Van den Heuvel et al., 2015). 
Sheffi (2013a) postulates that the benefits associated with industrial cluster formation 
also accrue to members of transport and logistics clusters. Firms in transport and logistics 
clusters experience lower transport and transaction costs owing to economies of scale, 
economies of scope, economies of density and economies of frequency, which reduce the 
operational costs and enhance firm profitability (Rivera et al., 2016). Economies of scope 
in transport and logistics clusters are derived from the minimisation of the number of 
empty return trips for trucks by freight carriers through coordination of cluster members 
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making use of the empty return trips (Sheffi, 2013b). Transport and logistics clusters 
generate economies of scale in freight transport owing to the high volumes of freight 
originating from and delivered to the cluster. These high volumes make it attractive for 
freight carriers to invest in larger vehicles, which in turn will reduce the unit cost of 
transporting freight for cluster members (Sheffi, 2013b). Economies of density relate to 
the coordination by freight carriers or third-party logistics operators to ensure that 
vehicles deliver a full load from the origin to the destination particularly for last mile 
deliveries (Sheffi, 2013a). Lastly, the large number of firms in a cluster increases demand 
for freight transport and increases the frequency of deliveries or shipments resulting in 
vehicle capacity being filled quicker (Sheffi, 2013a).  
Transport and logistics clusters generate a wide range of jobs including manual 
jobs (sorting and hand-picking) (Chhetri et al., 2014), seasonal jobs during peak periods, 
which in turn create full time jobs for students and prospective candidates (Rivera et al., 
2016). Professional jobs such as truck and train drivers, as well as ship and plane pilots, 
are created in transport and logistics clusters owing to the demand for technical expertise 
to operate various conveyance vehicles (Sheffi, 2012). Owing to the sophisticated IT 
applications used in supply chain management, transport and logistics clusters offer 
specialised IT-related jobs (Sheffi, 2013a). Transport and logistics clusters encourage the 
development of new and advanced logistics services such as network design, network 
planning, consulting and information technology services. Consequently, the transport 
and logistics industry is one of the major users of sophisticated information and 
communication technology. Such advancement creates innovative, new and high-paying 
specialised jobs. Lastly, there are several executive and managerial jobs in transport and 
logistics clusters (Sheffi, 2013b). Furthermore, owing to the on-job-training nature of 
logistics jobs, marginally educated workers can be promoted based on their experience in 
transport and logistics clusters (Rivera et al., 2016). Transport and logistics clusters 
enable firms to share assets such as warehouses, vehicle capacity and labour owing to the 
similarities in tasks performed in the cluster, for example, picking, sorting, loading, 
transporting, tracking, unloading and delivery (Rivera et al., 2016).  
Transport and logistics clusters provide opportunities to enhance the value-added 
services at a lower cost. Distribution centres in these clusters create an opportunity for 
value to be added to products, for example, through tagging, packaging, preparing for 
retail display, and performing postponed operations before products move into the retail 
channels (Sheffi, 2010). Furthermore, clusters offer specialised services such as 
technology extension services, technology centres, export assistance, small business 
centres, and private sector services (Rada & Van der Merwe, 1988). These services are 
provided by specialists such as designers, engineering consultants, accountants and 
lawyers, among others. In Taiwan clusters offer convenient services, such as bureaus for 
tariff duties to handle import as well as export affairs, logistic centres for customs-related 
issues and one-stop service shops that offer employment information (Qi & Liu, 2015). In 
addition, the authorities also provide preferential loans, tax relief, and long-term 
financing, as well as other services, to cluster members. Cluster formation results in 
efficiencies by attracting infrastructure investment to the region and improving the 
efficiency of the transport networks (Khadaroo & Seetanah, 2007). Transport and 
logistics clusters can facilitate the efficiencies of other sectors including tourism (Riviera 
et al., 2016). Improvements in transport derived from cluster formation result in 
improved service offering for the tourism sector in that affordable transport options 
improve accessibility to tourist destinations and increased accessibility. Transport and 
logistics clusters have been shown to improve accessibility to facilities including retail 
outlets, hospitals education facilities and tourism facilities (Hall & Jacobs, 2012).  
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STUDY SETTING 
South Africa, an emerging market, has been grappling to position itself as a key 
player in the global market. An analysis of the growth of South African supply or exports 
relative to international demand (imports) for the top 20 product sectors, reveals the 
structural weaknesses in South Africa’s trade competitiveness. The top 20 export sectors 
contributed 59.2% of South Africa’s total exports which amounted to US$9.44billion in 
2018 (Trade Map, 2019). Exports from South Africa are mainly primary sector products, 
which constitute a small proportion of world market share and are in low growth market 
segments. The largest export sectors (classified by volume) in 2018 were 1.) Platinum; 2.) 
Coal; 3.) Motor cars for the transport of persons and 4.) Gold (TradeMap, 2019).  
The growth in supply of South African exports decreased for the most of the top 20 
sectors. South Africa’s platinum market share declined by 1.9% despite world imports 
increasing at a rate of 5% (TradeMap, 2019). Similarly, South Africa’s market share for 
gold, decreased (-5.83%) despite world demand for this sector increasing at a rate of 3% 
between 2014 and 2018. A large proportion of South Africa’s exports in 2018 were 
classified as losers in growing markets (TradeMap, 2019). This means that despite these 
markets experiencing high positive growth rates, South Africa’s share in world exports 
between 2014 and 2018 declined, implying loss of competitiveness for South African 
products. The North West province (NWP) of South Africa comprises four district 
municipalities which contain 18 local municipalities (Table 2). The economic composition 
of the NWP, the main producer of mineral resources, is not any different to the national 
economic compositiom. 
The NWP lies directly over the Rustenburg layered suite (RLS), a mineral ore 
deposit belt, which contains the world’s largest mineral deposits of chrome, gold, 
vanadium, manganese and platinum group elements (North West Provincial Government, 
2013; Bafokeng Platinum, 2012). Table 1 shows that the province’s output is mainly 
concentrated in the mining sector. In 2018 the sector contributed 32% of the province’s 
total output. Finance, insurance, real estate and business services (13%); Wholesale and 
retail trade catering and accommodation (11%); Manufacturing (10%); and General 
government (10%) sectors contributed smaller proportions of the total provincial output. 
The remaining five sectors contributed 24% to provincial output. Dependency on primary 
commodity exports makes the country and the province’s macro-economic stability 
vulnerable to external shocks arising from fluctuations in global demand and exchange 
rate variations. It is therefore imperative to investigate alternative strategies for the NWP 
to explore in order to diversify economic activity and create new competitive advantages. 
 
Table 1. NWP output per sector in 2018 (Data source: Quantec Easy Data, 2019) 
 
Sector Output at basic prices 2018 R million 
Share of total NWP 
output in 2018 
Agriculture, forestry and fishing 17741,93 3,18% 
Mining and quarrying 177624,305 31,87% 
Manufacturing 56083,799 10,06% 
Electricity, gas and water 18408,656 3,30% 
Construction 23345,268 4,19% 
Wholesale and retail trade, catering and accommodation 57947,014 10,40% 
Transport, storage and communication 34812,848 6,25% 
   Finance, insurance, real estate and business services 73293,425 13,15% 
General government 55054,686 9,88% 
Community, social and personal services 42984,629 7,71% 
 
MATERIALS AND METHODS 
Data 
Noleen PISA 
 
 1216
A cross-sectional analysis was performed using two data sources in this study. 
Firstly, employment and output data for the transport and storage sub-sector was 
obtained from the Quantec Easy Data, RSA Standardised Regional Indicators database 
(2019). In this database, industries are classified under the Standard Industrial 
Classification (SIC) system into ten aggregated sectors, which include the aggregated 
transport, storage and communication sector. In particular, data for the transport and 
storage sub-sector per local municipality in the NWP was analysed. 
Secondly, a social accounting matrix (SAM) for the NWP was used to identify the 
sectors that make up the transport and logistics sector and to calculate multipliers. A SAM 
captures the interlinkages and flow of funds between various entities in an economy. It 
comprises production accounts (also known as activities), commodities, factors of 
production, institutions, households, firms and government (Robinson et al., 2001). A 
SAM depicts the circular flow of income that occurs in the economy (Round, 2003). The 
commodity accounts purchase finished goods from activities (producers) and the rest of 
the world (imports), while paying tariffs for imports (UNDP, 2012) The commodity 
accounts also sell commodities to the activity accounts (intermediate inputs) and to final 
demand (households, government, investment, and the rest of the world). In this study, it 
was more appropriate to use a region-specific or provincial SAM for the NWP, rather than 
a national SAM, to identify clusters that are specific to the province.  
The 2006 SAM for the NWP was compiled by Conningarth Economists (2009). The 
2006 SAM is the most recent available SAM for the NWP. This is because “data typically 
used to build SAMs include Input-Output (I-O) tables of the economy, national accounts, 
fiscal accounts, trade data, other balance-of-payments information and surveys providing 
information on the composition of household income and expenditures” (Debowicz et al., 
2013: 2). I-O tables are published every five years while national income and product data 
are published on an annual basis (Robinson & El-Said, 1997). As a result, SAMs are lagged 
owing to the reliance on I-O data (Harun et al., 2012).  
Methods 
Firstly, the transport sector’s output and employment per local municipality were 
analysed in order to highlight the sector’s spatial distribution in the province. In 
addition, growth rates were computed. Secondly, the structural path analysis (SPA) and 
the power of pull (PoP) methods were used to identify the sectors that make up the 
transport and logistics cluster in the NWP and to quantify the cluster’s economy-wide 
effects relative to other clusters. This paper builds on previous work done on the 
identification of industrial clusters in the NWP (Pisa, 2014; Pisa et al., 2017). In-depth 
descriptions of the structural path analysis (SPA), and power of pull (PoP) methods 
have been described and published elsewhere (Pisa, 2014; Pisa et al., 2016). SPA shows 
how, in structural terms, an exogenous demand shock on the origin (transport) sector 
affects the destination sector (37 commodity sectors). An exogenous demand shock can 
be applied to export demand, government spending, or investment demand.  
In this study a 10% increase (shock) in the transport sector’s exports, was imposed 
on intermediate demand for the other commodities in the NWP SAM. The shock was 
applied to the transport sector as the NWP SAM includes a transport sector and does not 
include a logistics sector. Based on the literature identifying the transport sector as the 
core sector in transport and logistics clusters (Sheffi, 2010), the transport sector was 
selected as the basis to identify the transport and logistics cluster in the NWP.  
SPA computes path multipliers or quantifies the degree of amplification conferred 
throughout the elementary paths (inter-industry linkages) by adjacent circuits (i.e. an 
origin and destination account) (Defourny et al., 1984). The analysis traces the effect of a 
shock in the transport sector in the entire NWP economy (i.e. the 37 commodities in the 
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NWP SAM) and produces path multipliers to all 37 commodities as destination sectors. In 
order to define the structure of the transport and logistics cluster, the destination sector 
was identified on account of the highest average path multiplier. Only the intermediate 
input demand generated was analysed without taking into consideration factors of 
production and institutions, as the focus of the analysis was identifying production 
sectors that make up the cluster.  
SimSIP SAM, a Microsoft Excel tool that utilises MATLAB (Parra & Wodon, 2009) 
was used to analyse the NWP SAM and to identify the network of the transport and 
logistics cluster. This method, however, does not identify the cluster’s economy-wide 
effects relative to other clusters. As previously mentioned, this study builds on previous 
work to identify multiple industry clusters for the NWP. Consequently, the power of pull 
(PoP) method was used to define the network effects of the transport and logistics cluster 
relative to other clusters in the NWP into a quantifiable criterion (Luo, 2013). The 
principle behind the PoP method is assessing a sector’s ability to ‘pull’ itself and the 
activities and output of all other sectors. This also includes all sectors connected to it 
directly or indirectly throughout the economy. This ability of a sector is referred to as the 
PoP. By applying SPA and, subsequently, the PoP method to NWP SAM, the transport 
sector’s PoP can be assessed and ranked to determine the economy-wide effects of the 
transport and logistics cluster in the NWP.  
Lastly, the NWP SAM was used to compute simple economy-wide multipliers to 
illustrate the effects of the transport and logistics cluster on the economy of the NWP. 
Type I and type II multipliers were calculated to capture the downstream effects and 
upstream effects of the associated sectors in the cluster. Information embedded in the 
SAM table is used to calculate the cluster sectors’ interlinkages (direct and indirect) as 
well as the cluster sectors’ interlinkages with the rest of the sectors in the NWP SAM. In 
particular, the intermediate demand from the NWP SAM, is used. The total upstream 
effects of the cluster denote “the proportionate reduction in costs in an individual 
cluster sector caused by the lowering of intermediate input prices if the value added of 
all cluster sectors could be produced at zero cost” (Learmonth et al., 2003: 579). 
If a sector in the transport and logistics cluster uses a high proportion of inputs 
from other sectors in the NWP economy, it will have high total upstream effects and 
vice versa. The downstream effect measures “the proportionate reduction in the output 
of a particular cluster caused as a result of reduced intermediate demand if the final 
demands for the output of all cluster sectors fell to zero” (Learmonth et al., 2003: 579). 
If a sector in the transport and logistics cluster has high intermediate sales to other 
sectors, then its downstream effects score will be high and vice versa. 
 
RESULTS DISCUSSIONS 
Results 
In 2018 the NWP’s output for the transport and storage sector ranked seventh 
relative to the other nine provinces (Quantec Easy Data, 2019). The NWP contributed 
4.4% (R2.8million) of the national output in transport and storage (Table 2: Quantec Easy 
Data, 2019). When compared to the other major economic hubs, the contributions to 
transport and storage output of Gauteng, KwaZulu Natal and Western Cape (32. 7%; 23. 
2% and 14. 8% respectively), the NWP is lagging (Quantec Easy Data, 2019). In terms of 
spatial distribution of the transport and storage sector, output and employment data for 
the NWP were analysed according to local municipalities. Rustenburg and Madibeng local 
municipalities produced the highest proportions of transport and storage output in 2018 
(21.35% and 17.56% respectively). Both local municipalities are in the Bojanala District 
Municipality (Table 2). City of Matlosana, located in the Dr Kenneth Kaunda District 
Municipality contributed the third largest proportion of transport and storage output. 
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Mafikeng, located in the Ngaka Modiri Molema District Municipality, contributed the 
fourth largest output. The five lowest performing local municipalities in terms of output at 
basic prices in the transport and storage sector are not located in one single district 
municipality, but are dispersed over all four district municipalities that make up the 
NWP. Ratlou in the Ngaka Modiri Molema District Municipality, and Kgetlengrivier Local 
Municipality in Bojanala contributed 0.98% of transport and storage output in 2018.  
 
Table 2. Spatial contributions to output, employment and profit in 
transport, storage and communication in 2011 (Data source: Quantec Easy Data, 2019) 
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TOTAL South Africa 638639,8 4,48% 605618 0,49% North West 28407,5 4,45% 5,22% 24903 4,11% 0,28% 
Bojanala 
Moretele 1190,806 4,19% 1,28% 1211 4,86% -4,79% 
Madibeng 4988,55 17,56% 5,74% 4351 17,47% 0,47% 
Rustenburg 6065,652 21,35% 5,79% 4698 18,87% 1,24% 
Kgetlengrivier 277,369 0,98% 5,89% 284 1,14% 1,08% 
Moses Kotane 1756,656 6,18% 4,66% 1632 6,55% -0,86% 
Ngaka 
Modiri 
Molema 
Ratlou 279,385 0,98% 4,23% 409 1,64% -0,24% 
Tswaing 540,699 1,90% 5,25% 577 2,32% -0,85% 
Mafikeng 2543,199 8,95% 5,15% 2163 8,69% -0,82% 
Ditsobotla 1616,935 5,69% 5,26% 1304 5,24% 2,08% 
Ramotshere Moiloa 787,045 2,77% 5,73% 698 2,80% 0,53% 
Dr Ruth 
Segomotsi 
Mompati 
Kagisano/Molopo 138,772 0,49% 7,68% 156 0,63% 2,00% 
Naledi 592,198 2,08% 4,84% 579 2,33% -1,13% 
Mamusa 239,221 0,84% 5,64% 308 1,24% -0,85% 
Greater Taung 536,807 1,89% 4,76% 521 2,09% 1,18% 
Lekwa-Teemane 545,177 1,92% 4,11% 520 2,09% 0,06% 
Dr  
Kenneth 
Kaunda 
Ventersdorp 259,999 0,92% 5,02% 309 1,24% -1,36% 
Tlokwe City Council 1689,695 5,95% 5,73% 1549 6,22% 1,19% 
City of Matlosana 3992,697 14,06% 5,12% 3218 12,92% 1,30% 
Maquassi Hills 366,639 1,29% 5,90% 416 1,67% 1,83% 
 
 
Ventersdorp in the Dr Kenneth Kaunda District Municipality produced 0.92% of 
the NWP output in the sector. The Mamusa and Kagisano Local Municipalities in the Dr 
Segomotsi Mompati District Municipalities contributed the lowest output, that is 0.84% 
and 0.49% respectively. In terms of output growth rates in the period 2016 to 2018, the 
local municipalities with smaller transport and storage sectors showed high growth 
potential, namely Kagisano/Molopo (8%), Maquassi Hills (6%) and Kgetlengrivier 
(5.89%). Rustenburg and Madibeng, the local municipalities with the largest transport 
and storage sectors, grew by 5.79% and 5.74% respectively. The majority of the NWP’s 
local municipalities experienced growth above 5%, except for Moretele, which 
experienced a growth rate of 1.28% in the sector (Table 2). The NWP contributed 24 903 
(4.1%) jobs in the transport and storage sector. Similar trends to the locality of output can 
be observed with respect to the locality of employment in the NWP.  
The main employment centres for the transport and storage sector were 
Rustenburg, Madibeng, City of Matlosana, and Mafikeng. These four local 
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municipalities contributed 57% of the transport and storage sector employment in the 
NWP. The lowest proportions of employment in the sector were in Ratlou, Ventersdorp, 
Mamusa, Kgetlengrivier and Kagisano/Molopo. The rates of employment growth were 
lower than output growth. The Ditsobotla and Kagisano/Molopo local municipalities 
experienced the highest sectoral employment growth rates between 2016 and 2018 
(2.08% and 2% respectively). Overall, the employment growth was low in the NWP with 
eight of the local municipalities experiencing negative employment growth. 
The SPA results show the induced effects (elementary path or path multipliers) of 
a shock on the transport sector on all 37 commodity accounts or sectors that make up 
the NWP SAM as shown in Table 3. The results show the effects of the shock on all 37 
sectors of the economy, and a clear cluster structure is not delineated. In order to 
identify the sectors that make up the transport and logistics cluster, averages of each 
sector’s elementary paths were computed. The sector that yielded the highest average 
path multiplier was selected as the destination sector and was used to define the sector 
composition of the transport and logistics cluster for the NWP. 
 
Table 3. Fixed origin from the transport sector to the communication sector: Structural 
path analysis (Data source: Conningarth Economists 2006 NWP SAM, 2009) 
 
Elementary Paths Transmitting 
Global Influence of 0,0515994 
Direct 
Influence
Path 
Multiplier
Total 
Influence 
Total/Global 
Influence  (%) 
Transport/Communication 0,0165 1,3397 0,0221 42,74 
Transport/Trade/Communication 0,0039 1,4576 0,0057 10,98 
Transport/Real Estate/Communication 0,0035 1,5722 0,0054 10,56 
Transport/Trade/Communication 0,0013 1,4576 0,0019 3,69 
Transport/Real Estate/Trade/Communication 0,0006 1,6669 0,0010 1,97 
  Transport/Community, Social and Personal   
   Services/Communication 0,0005 1,3848 0,0006 1,25 
Transport/Communication 0,0004 1,4798 0,0006 1,22 
Transport/Chemicals & Chemical 
Products (including(incl Plastic 
Products)/Trade/Communication 
0,0003 1,6522 0,0004 0,84 
Transport/Communication 0,0003 1,4646 0,0004 0,84 
Transport/Communication 0,0003 1,4732 0,0004 0,82 
Transport/Communication 0,0003 1,4847 0,0004 0,80 
Transport/Business 
Services/Communication 0,0003 1,3742 0,0004 0,76 
Transport/Trade/Real 
Estate/Communication 0,0002 1,6669 0,0003 0,60 
Transport/Communication 0,0002 1,4668 0,0003 0,51 
Transport/Real Estate/Communication 0,0002 1,6710 0,0003 0,50 
 
The communication sector yielded the highest average path multiplier and, as a 
result, was identified as the destination sector in the fixed origin analysis of SPA. This 
implies that highest degree of amplification of the effects of a stimulus in the transport 
sector to the rest of the NWP economy can be conferred through the communication 
sector. Table 3 shows the SPA results of effects of a stimulus on the transport and 
logistics cluster (as the origin sector) on intermediate demand for the other 
commodities. SPA calculates the direct influence, path multiplier, total influence and 
total/ global influence (as a percentage) for each elementary path. The direct influence 
isolates the individual paths through which the influence of the 10% increase in transport 
export follows effects in the communication sector, if all other things remain constant 
(ceteris paribus). The global influence is the sum of induced and feedback effects 
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resulting from underlying interlinkages between sectors (Defourny et al., 1984). A 10% 
increase in transport exports yields a 5% increase in the communication sector 
production (0.052; column 3; Table 3). It is evident that there are several direct paths 
between the transport and the communication sectors as there are several direct paths 
linking the two sectors without any other poles. Of the 5% global influence (0.052) 
transmitted from a shock to the transport sector, 47% is conferred  directly through the 
communication sector while the remainder is exercised through indirect paths. The 
elementary path with highest direct effect accounts for 42.74% of the global influence. 
The communication sector is the most important sector in the cluster as it appeared the 
most times (15 times) in the elementary paths of the cluster. 
 
 
 
Figure 1. Transport and logistics cluster: Structural path through the communication 
 sector in the NWP (Source: Conningarth Economists 2006 NWP SAM, 2009) 
 
Figure 1 shows the sectors that make up the cluster. The transport and logistics 
cluster comprises seven sectors, namely: i) Transport ii) Trade iii) Communication iv) 
Real estate, v.) Community, social and personal services, vi) Chemicals and chemical 
products, and vii) Business services. The relationships between the cluster sectors or 
inter-industry linkages between the sectors are shown by lines connecting the sectors. The 
absence of a line between sectors shows that no interlinkages exist between those sectors. 
The thickness of the line represents the relative volume of flow or strength of the 
interlinkages along the path. The thickest lines represent the greatest volume of flow, 
while the thin lines represent the least relative volume of interlinkages in the cluster. As 
shown in Table 3 the communication sector is the most important sector in the cluster as 
the highest volume of interlinkages exist (thickest line; Figure 1) between the transport 
and communication sectors. The transport sector also exhibits strong links with trade and 
real estate. Other, less important linkages in terms of magnitude are between trade and 
communication as well as between real estate and communication. Although six of the 37 
sectors in the NWP benefit from induced demand increases in the transport sector export, 
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the cluster generates a cumulative effect of 78.09% in the economy (direct and indirect 
effects; Table 3).  
Table 4 shows the transport sector results of the PoP analysis, namely: i) the PoP 
values and rankings, and ii) the sector’s direct measures in the NWP SAM. The direct 
measures are a measure of the contributions of the transport sector to intermediate 
inputs, commodity output and value added in the NWP SAM. The direct measures show 
the actual size of the sector and these differ from the results of the PoP, which trace the 
induced effect of a shock on the sector. The PoP of the transport and logistics cluster 
ranked 14th out of 37 potential commodities clusters (fifth by intermediate input; sixth 
by commodity output and eighth by value added) compared to the other 36 
commodities making up the NWP economy. This implies that although the sector is 
relatively large, as shown by the intermediate input, commodity output and value-
added rankings, the efficacy of its influence on other sectors is moderate. 
 
Table 4. NWP’s transport and logistics cluster rankings according 
(Data source: Conningarth Economists 2006 NWP SAM, 2009 and PoP results) 
 
Sector 
PoP Intermediate Input (SAM) Commodity Output (SAM) Value Added (SAM) 
Value Rank Value (Rm) Rank Value (Rm) Rank Value (Rm) Rank 
Transport 1,911 14 6 803 5 11 789 6 4 985 8 
 
The results of the multiplier analysis for the transport and logistics cluster are 
presented in Figure 2. The figure shows the multiplier values for the sectors that make 
up the transport and logistics cluster for the NWP. The results presented in this section 
are similar to a previous analysis identifying industrial clusters in the NWP, as the 
sectors that make up the economy are the same (Pisa, 2014). As a result, the sectors that 
make up the transport and logistics cluster are similar but not identical to any of the 
clusters identified in the study of Pisa (2014). Figure 2 depicts the transport and 
logistics cluster’s interlinkages with the rest of the sectors in the NWP.  
The figure shows, for each sector in the cluster, the size of the sector (according to 
the 2009 NWP SAM – given by size of the bubble), the downstream effects (y-axis) and 
the upstream effects (x-axis). The scale for the upstream and downstream effects lies 
between 0 and 100 percent. The scale or size of the sector does not influence the levels of 
upstream and downstream effects. The highest relative backward and forward linkages 
(indicative of a strong cluster) are associated with sectors that lie in the top right corner of 
the diagram. Such a cluster is indicative of a set of sectors that have high interlinkages, 
are highly reliant on each other’s value added and final demands, and is thus illustrative 
of a highly integrated cluster. In terms of scale the Trade and Community, social and 
personal services (CSPS) are the largest sectors in the cluster. The Business services 
(92%) and Chemicals and chemical products (chemicals etc; 75%) sectors use a high 
proportion of inputs from other sectors in the NWP economy that is, these sectors have 
high upstream effects. The Trade sector has the highest downstream effects (85%) 
indicating that the sector has high intermediate sales to other sectors. The CSPS sector 
has low downstream effects and relatively high upstream effects. The Real estate sector is 
characterised by high downstream effects and low upstream effects. The Transport and 
Communication sectors have low upstream as well as low upstream effects. This cluster is 
relatively integrated and has potential to integrate more with cluster formation. 
Discussion 
The aim of this study was to identify the sectors that make up and that would 
benefit most from the transport and logistics clustering phenomenon. This study also 
investigated the associated economy-wide effects of transport and logistics clusters on the 
NWP economy. This is the first study, to our knowledge, to investigate the composition of 
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transport and logistics clusters and their associated effects on the economy of the NWP in 
South Africa. This was achieved by analysing the output and employment data for the 
NWP for 2018 in order to determine the locality of the sector’s economic activity in the 
province. The SPA and PoP methods were then applied to a provincial SAM for the NWP 
to identify the sectors that make up the transport and logistics cluster and to quantify the 
cluster’s economy-wide effects relative to other clusters in the NWP.  
 
 
 
Figure 2. Upstream and downstream linkage effects of the NWP transport and logistics cluster and 
related sectors (Source: Conningarth Economists 2006 NWP SAM, 2009) 
 
Thirdly, multipliers were computed to determine the associated effects of the 
transport and logistics cluster on the economy of the NWP. The analysis of the province’s 
comparative advantage showed that the NWP’s output for the transport and storage 
sector ranked seventh relative to the other nine provinces and contributed 4.4% 
(R2.8million) of the national output in the transport sector. The results revealed that the 
province’s comparative advantage in the transport and storage sector lies in Rustenburg 
and Madibeng local municipalities located in the Bojanala District Municipality; City of 
Matlosana, located in the Dr Kenneth Kaunda District Municipality; and Mafikeng, 
situated in the Ngaka Modiri Molema. This suggests that the locality of clusters is likely to 
be in these local municipalities. Barkley and Henry (2001) stated that “a prerequisite to 
developing a cluster is the identification of regional competitive advantage based on 
labour force characteristics, unique regional attributes, availability and quality of public 
and private infrastructure, and proximity to input and product markets”.  
Future research should investigate the levels of collaboration between firms in the 
transport and logistics cluster to determine if the cluster is active or latent. Latent clusters 
exist where critical mass for cluster formation exists, but there is little or no interaction 
and information flow between firms (Enright, 2003). This means that firms are not aware 
of the potential benefits of strengthening existing interlinkages or are not willing to 
engage in collaborative cooperation. An analysis of the NWP’s growth rates in output and 
employment in the transport and storage sector showed that the municipalities with the 
largest contributions to transport and storage output, Rustenburg and Madibeng, 
recorded the highest growth rates of 5.79% and 5.74% respectively. However, the rates of 
employment growth were lower than output growth with the highest growth rate of 2% 
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experienced in the municipalities with smaller transport and storage sector contributions 
to output, namely Ditsobotla and Kagisano/Molopo local municipalities. Hylton and Ross 
(2018) found associations between high growth rates and and the number of logistics 
firms in the cluster. This implies that transport and logistics clusters attract more firms to 
locate and operate in the region, thus increasing sectoral output and employment.  
With respect to identifying the sectors that make up the transport and logistics 
cluster, the average path multipliers were computed using the SPA and PoP methods. Key 
strengths of this study include the robust methodology in determining the cluster used in 
this current study as the main independent variable (detailed methodology described 
elsewhere, Pisa 2014; Pisa et al., 2017). The main advantage of using SPA in industrial 
cluster identification is its ability to isolate direct and indirect components and the various 
paths through which income flows (Defourny et al., 1984). However, SPA has the following 
shortcomings: Cross-sectional data, namely the NWP SAM, output and employment data 
for transport and storage sector, were used to identify sectors that make up the transport 
and logistics cluster. This data is dated and lagged in the case of the SAM, increasing the 
likelihood of identifying old trends and therefore clusters that may be declining. In addition, 
cross- sectional data can only test associations, and causality cannot be inferred. Baydar et 
al. (2019) found that, despite significant efforts by the government to support logistics 
clusters, Turkish freight villages were significantly smaller and were under-utilized owing to 
the fact that these spatial clusters of logistics firms were surrounded by residential firms 
rather than by supporting industries that would benefit from the cluster. It is therefore 
important for future research to determine the composition of firms in the areas identified 
to have a high concentration of transport and storage economic activity, namely 
Rustenburg, Madibeng, City of Matlosana and Mafikeng, to ensure that the cluster can 
facilitate coordination and collaboration in the flow of goods. The elementary paths between 
the transport and communication sectors yielded the highest average path multiplier and 
were used to define the composition of the transport and logistics cluster. The analysis 
revealed that the transport and logistics cluster comprises seven sectors, namely: i) 
Transport, ii) trade, iii) Communication, iv) Real estate, v) Community, social and personal 
services, vi) Chemicals and chemical products, and vii) Business services. The 
communication sector is the most important sector in the cluster as the highest volume of 
interlinkages exists between the transport and communication sectors. The transport sector 
also exhibits strong links with Trade and Real estate.  
The results of the PoP analysis showed that the PoP of the transport and logistics 
cluster ranked 14th (fifth by intermediate input; sixth by commodity output and eighth by 
value added) in the NWP economy. This implies that although the sector is relatively large, 
as shown by the intermediate input, commodity output and value-added rankings, the 
efficacy of its influence on other sectors is moderate. The multiplier analysis for the 
transport and logistics cluster revealed that the cluster comprises sectors with high 
upstream (business services and chemicals, etc.) and downstream effects (trade). Overall, 
this cluster is relatively integrated and has the potential to integrate more with cluster 
formation. The assumed benefits of logistics clusters have also been tested and were found 
to be positive in other studies. Duschl et al. (2015) and Rivera et al. (2014) found higher 
employment rates in logistics clusters compared to that in non-clusters. Hylton and Ross 
(2018) found mild effects of logistics clustering on growth. Furthermore, it has been shown 
that spatial clusters have a strong positve association with transport infrastructure 
investment (Yu et al., 2012). It is therefore expected that the transport and logistics clusters 
will attract investment in infrastructure, which will in turn improve distrubution networks, 
reduce transport and transaction costs, and improve business competitiveness.  
A closer examination of relationships between the cluster sectors suggests that the 
composition of sectors in the identified transport and logistics cluster resembles the 
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characteristics of transport and logistics clusters outlined in the literature.  
The cluster comprises the business services sector, which has interlinkages with the 
transport and communication sectors. In addition to the interlinkages with the transport 
sector, the real estate sector has interlinkages with the trade and communication sectors. 
The community, social and personal services sector has interlinkages with the 
communication and transport sectors, while the chemicals and chemical products sector 
has linkages with transport and trade. This could be indicative of the existence of third-
party logistics service providers or integrated logistics service providers in the provincial 
economy and in the cluster specifically. These findings are consistent with recent studies 
on the identification of logistics clusters that have found the cluster composition to 
include logistics service providers (Rivera et al. 2014; Van den Heuvel et al., 2015), 
supporting industries (such as insurance and finance), customers (e.g., manufacturers) 
and, in this present study, the chemicals and chemical products sector (Sheffi, 2010). 
These clusters are classified as vertical clusters and comprise sectors up and down the 
value chain (Sheffi, 2010). The NWP transport and logistics cluster is characteristic of a 
freight village, as the province is landlocked and does not have a major airport. 
Freight villages offer support services to facilitate the flow of goods using 
intermodal solutions and infrastructure (Baydar et al., 2019). The two outcomes 
presented in the current analysis namely; output and employment growth assocaiate with 
transport and logistics clusters are known independent predictors for tourism industry in 
South Africa. Furthermore, 12 key transport and logistics factors have been identified and 
discussed in depth by Litman (2008). In summary these included: i.)the cost of travel ii.) 
the level of connectivity of the network iii.) the levels of intergation of the different 
tranpsort modes iv.) the number of transport modes available and the availabiltiy of 
travel substitutes (Litman, 2008; Van Truong & Shimizu, 2017). Currie and Falconer 
(2014) found improvements in accessibility, (which are derived from improvements in 
transport and logistics) to improve the competitiveness in the tourism sector. Transport 
and logistics optimisation was found to improve tourism networks (Frias, et al., 2015) 
tourism flows (Pagliara et al., 2015) and costs associated with travel, accomodation and 
services at the tourist destinations (Bimonte et al., 2015; Van Truong & Shimizu, 2017). In 
the context of South Africa, this implies that transport and logistics cluster optimisation 
has a knock on effect on various industries including tourism as shown elsewhere. 
 
CONCLUSION 
To our knowledge, this is the first analysis to explore the association between 
transport and logistics clusters with economy-wide effects in the NWP of South Africa. A 
methodological framework, to define the composition of transport and logistics clusters 
and to test the associated effects on the NWP economy, is demonstrated in this study. 
Positive associations exist between the transport and logistics cluster and multipliers 
(upstream and downstream effects) in various sectors within the NWP. Additionally, the 
sectors in the cluster are relatively integrated and have high interlinkages. The cluster has 
potential to integrate once the cluster is strengthened. This study offers a unique 
econometric approach to identify and quantify the effects of transport and logistics 
clusters on regional competitiveness, and provides practitioners and policy makers with 
insights into alternative strategies to enhance regional competitiveness and growth.  
However, the results should be interpreted with caution as macro-level (cross-
sectional) data used in this analysis do not reveal micro-relationships or provide insights 
into whether the clusters are latent or active. It is therefore important for future research 
to investigate the levels of existing cooperation between firms in the cluster. 
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